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                                                          ABSTRACT    5 

BACKGROUND: The healthcare workers are prone to various diseases; most especially 6 

cardiovascular diseases by virtue of the nature of their work. The use of traditional lipid 7 

profile in the evaluation of cardiovascular risk among health care workers; most especially 8 

atherogenic index of plasma [log (triglyceride /HDL-Cholesterol)] and visceral adiposity 9 

index, has been advocated among the clinicians.  In this cross-sectional study, atherogenic 10 

index of plasma and visceral adiposity index are assessed among healthcare workers.  11 

AIM OF THE STUDY: This study aims to determine the level of the atherogenic index of 12 

plasma and visceral adiposity index among the healthcare workers in the University of Benin 13 

Teaching Hospital, Benin City. The relationship between these parameters was also 14 

determined. 15 

 16 

MATERIALS AND METHODS: A total of 325 healthcare workers in the age range of 21-17 

69 years, comprising medical doctors, nurses and the other health professional were recruited 18 

using a structured questionnaire. One hundred and sixty (160) of the subjects were males 19 

while 165 were females. Subjects were categorised based on their gender and body mass 20 

index. Their anthropometrics and blood pressure were measured using standard techniques.  21 

Biochemical assays done include fasting serum lipid profile ( total cholesterol, triglyceride, 22 
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HDL-cholesterol and LDL-cholesterol) using standard enzymatic methods. Atherogenic 23 

index of plasma and visceral adiposity index were calculated. 24 

RESULTS: Approximately 32% of the subjects were overweight while 26%  were obese.  25 

Average serum lipids were: Total cholesterol (5.06±1.33 mmol/L) ,triglycerides (0.91±0.54 26 

mmol/L), HDL-cholesterol (4.08±1.37 mmol/L). Atherogenic index of plasma(AIP) and 27 

visceral adiposity index (VAI) were 0.27±0.23 and 1.52±0.91 respectively. Low atherogenic 28 

index of plasma and visceral adiposity index were found in the obese healthcare workers. The 29 

higher biochemical profile was seen among the female healthcare workers while AIP and 30 

VAI were more elevated in the males. A strongly positive correlation was found between 31 

triglycerides and visceral adiposity index (r= 0.784; p=0.000) and atherogenic index of 32 

plasma (r=-0.223; p=0.000). Approximately 56% of the subjects were at high risk of 33 

cardiovascular diseases using atherogenic index of plasma while 23% of the subjects had 34 

elevated visceral adiposity index. Triglyceride and HDL-cholesterol were good predictors of 35 

levels of atherogenic index of plasma while  triglyceride, HDL-cholesterol and waist 36 

circumference were good predictors of visceral adiposity index. 37 

CONCLUSION: In this study, we demonstrated that a high percentage of health care 38 

workers have elevated atherogenic index of plasma and visceral adiposity index. There is an 39 

urgent need for a more aggressive screening programme to detect and reduce the scourge of 40 

dyslipidaemia among healthcare workers. Moreso, there is a strong relationship between AIP 41 

and VAI. 42 

Keywords: Atherogenic index of plasma, visceral adiposity index, lipids profile, healthcare 43 

workers, dyslipidaemia. 44 

                                            INTRODUCTION 45 
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Healthcare workers occupy important position in the economy of a nation just as the saying 46 

goes that “health is wealth”.(1)However, healthcare workers face numerous health challenges 47 

ranging from overweight and obesity, hypertension, diabetes mellitus, chronic stress, 48 

cardiovascular diseases, exposure to healthcare-associated infection, osteoarthritis to mention 49 

a few.(2,3,4) Nigeria as a nation is currently faced with paucity of healthcare workers as 50 

currently a nurse would have to attend to about 600 patients as against six patients at a time 51 

while the dire need of doctors has also been reported as a doctor now covers 4,857 citizens 52 

against the World Health Organisation (WHO) stipulated ratio of a doctor to 600 citizens.(5) 53 

At present, there is no provision for medical check-up or treatment for healthcare workers in 54 

Nigeria as individuals tend to rely on their own clinical judgement and indulge in self-55 

medication. 56 

This necessitated this study which seeks to evaluate the atherogenic index of plasma (AIP) 57 

and visceral adiposity index (VAI) in this group of individuals. 58 

Cardiovascular disease has been reported among healthcare workers worldwide.(2)Established 59 

risk factors identified include overweight, obesity, dyslipidaemia, physical inactivity, 60 

smoking, family history of heart diseases and excessive alcohol intake have also been 61 

documented among healthcare workers.(7)  62 

Metabolic derangements commonly seen among the general population are also seen among 63 

the healthcare workers, hence nurses, physicians and other healthcare workers suffer the same 64 

diseases seen in the patients they seek to manage.(4) This has been reported as a common 65 

hinderance in health education of the affected patients.(8)  66 

Atherogenic index of plasma (AIP) is a new marker of atherogenicity as it has been 67 

documented to be related directly to the risk of atherosclerosis in an individual. AIP is a 68 
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triglyceride-based index of atherogenicity which is used as a predictor of cardiovascular risk 69 

among various group of patients.(9,10,11) 70 

                     AIP is given mathematically as log (TG/HDL-C).(11)  71 

AIP has been documented to be elevated in diabetes mellitus, hypertension, menopause, 72 

coronary artery disease, dyslipidaemias, polycystic ovarian syndrome, obesity, and  metabolic 73 

syndrome (12–14); hence a hallmark of non-communicable disease (NCD) which have been 74 

reported as the leading cause of morbidity and mortality worldwide without sparing the low- 75 

and middle- income nations like Nigeria.(6) Central obesity has been documented to be a risk 76 

factor for cardiovascular diseases, diabetes mellitus and even malignancies (breast, prostate, 77 

colon, lung, cervix and pancreas). The use of visceral adiposity index (VAI) has been 78 

reported in assessing the risk of CVD and other diseases in different groups of patients.(15)  79 

Visceral adiposity index (VAI) is a sex-specific index for visceral fat measurement. It takes 80 

gender into consideration by combining anthropometry and biochemical parameters in 81 

evaluating visceral adiposity.(15) Mathematically; it is given by  VAI (female) =  WC/36.58  + 82 

(1.89BMI) x TG/0.81  x 1.52/HDL-C  while in male, VAI is given by WC/39.68  + (1.89BMI) x TG/1.03 83 

x 1.31/HDL-C. Where WC=waist circumference, BMI= body mass index, TG=serum triglyceride, 84 

HDL-C= high-density lipoprotein-cholesterol.  85 

VAI is derived from BMI, WC, TG and HDL-C. The visceral adipose tissue has been 86 

reported to have autocrine, paracrine, and endocrine functions; hence adipose tissue being a 87 

metabolically active organ (21) with a different distribution in the body has been found to be 88 

associated with abnormal lipid metabolism, pro-inflammatory activity and insulin resistance 89 

in overweight and obese individuals.(16) Visceral adiposity index is a cheaper method for the 90 

measurement of adipose tissue distribution when compared with the computerised 91 

tomography (CT) scan and magnetic resonance imaging techniques which are the gold 92 
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standard for the measurement of fat distribution in the body.(16) VAI has been documented as 93 

an easy to use the method in most clinical settings.(17) Elevated levels of visceral adiposity 94 

index lead to diabetes mellitus, atherosclerosis and protein wasting in dialysis patient.(17) The 95 

levels of VAI and AIP have not been documented among the health workers.  96 

Currently, fasting serum lipid profile results are sent to the clinicians without accompanying 97 

calculated lipid ratios and indices. This study seeks to reinforce the importance of evaluation 98 

of fasting serum lipid profile using atherogenic index of plasma and visceral adiposity index 99 

most especially patients and apparently healthy healthcare workers having their lipid 100 

parameters within the reference intervals. With an atherogenic index of plasma and visceral 101 

adiposity index, individuals with normal lipid parameters but deranged lipid indices and 102 

ratios are identified earlier and preventive measures instituted to avert impending 103 

cardiovascular events. 104 

This study will take a look at the levels of VAI and AIP among the healthcare workers in 105 

University of Benin Teaching Hospital, Benin City and also determine the relationship 106 

between these lipid indices. 107 

 108 

MATERIALS AND METHODS 109 

Study location and population: This cross-sectional study was carried out in University of 110 

Benin Teaching Hospital, Department of Chemical Pathology from March 2017 to June 2017. 111 

Three hundred and twenty –five apparently healthy subjects were recruited from the 112 

workforce of the hospital. Approximately 49% (160) of the study population were males 113 

while 51% (165) were females. Staff were categorized based on their gender and body mass 114 

index. Chronically ill, pregnant and individuals on lipid-lowering medications were excluded 115 
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from the study. Ethical clearance was obtained from the Ethical committee of the University 116 

of Benin Teaching Hospital and utmost confidentiality maintained throughout the study. Data 117 

were protected via password in personal computers and subjects reports were given to them. 118 

Blood Pressure and anthropometric measurements: 119 

Consented and eligible subjects who have fasted were made to rest for five minutes before 120 

blood pressure was measured. Blood pressure (systolic and diastolic) was measured using 121 

sphygmomanometer and Litmann® stethoscope by the same person. Subjects were weighed 122 

with light clothing, without shoes to the nearest 0.5 kg and height measured (to the nearest 123 

0.1cm) using a stadiometer (RGZ-120). Body Mass Index (BMI) was calculated as weight 124 

divided by height square metre in kg/m2. BMI of 18-24.9, 25-29.9 and  >30 kg/m2  were 125 

considered as normal weight, overweight and obesity respectively. Waist circumference was 126 

measured midway between the inferior margin of the last rib and the iliac crest in a horizontal 127 

plane. Hip circumference was measured around the pelvis at the point of maximum 128 

protrusion of the buttocks.(18) 129 

SUBJECT PREPARATION AND SAMPLE COLLECTION 130 

The subjects were told to fast overnight for about 8-12 hours. Three millilitres of whole blood 131 

was collected, dispensed into a labelled plain bottle; allowed to clot, centrifuged for 132 

15minutes at 3000 revolutions per minute and separated into a plain bottle and stored at -133 

80oC freezer until they were analysed. 134 

Biochemical assay of the fasting serum lipid profile 135 

Serum total cholesterol and triglyceride levels were determined using the enzymatic 136 

spectrophotometric methods. Serum high density lipoprotein-cholesterol were determined 137 

enzymatically after precipitating other lipoproteins as described by Burstein et al.,(19) while 138 
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low density lipoprotein-cholesterol (LDL-C) was calculated using Friedewald equation 139 

[LDL-C (mmol/L) = Total cholesterol - (HDL-cholesterol) – (triglyceride/2.2)].(20) 
140 

Atherogenic index of plasma (AIP) was calculated using the formula: AIP=log 141 

(triglyceride/HDL-cholesterol) while sex specific visceral adiposity index (VAI) was 142 

calculated as follows: VAI(male)=[WC/39.68]+[1.89BMI]x[triglyceride/1.03]x[1.31/HDL-C]  143 

VAI(female)=[WC/36.58]+[1.89BMI]x[triglyceride/0.81]x[1.52/HDL-C].  144 

WC=waist circumference in (cm), triglyceride and HDL-C measure in mmol/L. The result of 145 

AIP and VAI were interpreted as described by Dobiasova  and Amato respectively.(21,22)  146 

AIP of -0.3 to 0.1, 0.1 to 0.24 and ˃0.24 were considered as low, medium and high 147 

cardiovascular risk respectively while VAI ˃2.69 was reported as elevated. (21,22) 148 

DATA ANALYSIS 149 

Data collected were analyzed using SPSS version 20. Data were presented using tables, bar 150 

and pie- charts. Quantitative variables were expressed as mean ± standard deviation while 151 

qualitative data were presented using frequencies and proportion. Pearson correlation analysis 152 

was used to determine the relationship between lipids or anthropometric parameters and 153 

atherogenic index of plasma or visceral adiposity index. Student’s t-test and analysis of 154 

variance (ANOVA) were used to compare means of two and more than two groups 155 

respectively. Multiple regression analysis was done to determine lipid or anthropometric 156 

parameters that best predict the levels of an atherogenic index of plasma and visceral 157 

adiposity index. Statistical significance was taken as p-values less than 0.05 158 

 159 

 160 

 161 
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RESULTS 162 

A total of 325 healthcare workers were recruited for this study. They consist of 160 males 163 

and 165 females with their mean ages being: 40.08±8.41 and 41.81±9.10 years respectively. 164 

Female healthcare workers have a relatively higher body mass index (27.77±6.02 kg/m2) than 165 

the males (25.66±5.61 kg/m2). The differences in the average waist and hip circumferences, 166 

waist-hip-and waist-height ratios were not statistically significant in both genders (p<0.000). 167 

Table 1: General and anthropometric characteristics of the subjects 168 

 Mean±Standard deviation Mean±Standard deviation 
Characteristics Male (n=160) Female (n=165) 
Age (years) 40.08±8.41 41.81±9.10 

Weight (Kg) 72.39±14.44 75.52±14.53 

Height (m) 1.68±0.08 1.65±0.07 

BMI (Kg/m2) 25.66±5.61 27.77±6.02 

WC (cm) 90.33±15.50 88.72±15.10 

HC (cm) 102.84±15.71 103.56±15.84 

WHR 0.878±0.06 0.857±0.058 

WHtR 0.538±0.097 0.538±0.099 

SBP (mmHg) 117.45±15.40 115.04±15.81 

DBP (mmHg) 78.11±15.06 83.41±13.40 

BMI: Body mass index, WC: waist circumference, HC: Hip circumference, WHR: Waist-hip 169 

ratio. WHtR: waist height ratio, SBP: Systolic blood pressure, DBP: Diastolic blood pressure 170 

Using student’s t-test for mean comparison, there are significant differences in the means of 171 

each parameter in both male and female healthcare workers (p<0.000). 172 
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Serum total cholesterol (5.06±1.33mmol/L), LDL˗cholesterol (3.66±1.38 mmol/L) and non-173 

HDL˗cholesterol (4.08±1.32 mmol/L) were elevated. There is a reduction in HDL˗cholesterol 174 

(0.98±0.14 mmol/L) in the study population. Total cholesterol level was found to be higher 175 

among the underweight (5.78±1.47 mmol/L), overweight (5.78±1.47 mmol/L) and the obese 176 

(5.04±1.26 mmol/L) categories; even though there is no significant difference in their means 177 

(p=0.183). Moreso, low levels of HDL-cholesterol was found across all the BMI categories, 178 

which was not statistically significant (p=0.414). The means of atherogenic index of plasma 179 

and visceral adiposity index were 0.27±0.23 and 1.52±0.91 respectively among the study 180 

subjects. However, the obese category has the least atherogenic index of plasma (0.251±0.21) 181 

and visceral adiposity index (1.37±0.700); while the higher atherogenic index of plasma 182 

(0.289±0.21 vs 0.246±0.249) and visceral adiposity index (1.81±0.93 vs 1.211±0.77) were 183 

seen among male healthcare workers.(figures 3 and 4) 184 

 Table 2: Biochemical characteristics of the subjects based on their body mass index. 185 

                 BMI Category   
Parameters Underweight Normoweight Overweight Obese p-value
BMI (kg/m2) 16.4±1.46 22.4±1.60 27.02±1.28 34.68±4.51 0.000 

FPG (mmol/L) 4.85±0.76 4.88±1.28 4.84±1.32 4.87±1.30 0.974 

T.Chol (mmol/L) 5.78±1.47 5.00±1.43 5.04±1.24 5.04±1.26 0.183 

VLDL (mg/dl) 16.22±10.53 16.2±9.10 16.34±11.4 15.01±6.80 0.977 

TRIG (mmol/L) 0.92±0.60 0.92±0.52 0.896±0.50 0.85±0.39 0.977 

HDL-C (mmol/L) 0.95±0.12 0.99±0.14 0.96±0.13 0.99±0.16 0.414 

LDL-C (mmol/L) 4.41±1.41 3.59±1.46 3.66±1.29 3.67±1.33 0.163 

NonHDL-C (mmol/L) 4.83±1.49 4.00±1.48 4.08±1.28 4.05±1.30 0.111 

AIP 0.277±0.264 0.275±0.225 0.272±0.26 0.251±0.21 0.733 

VAI 2.12±1.39 1.51±0.85 1.568±1.00 1.37±0.700 0.472 
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BMI: Body mass index, TChol: Total cholesterol,  FPG: Fasting plasma glucose,  TRIG: 186 

Triglyceride, HDL-C: High-density lipoprotein-cholesterol, LDL-C: low-density lipoprotein-187 

cholesterol, AIP: atherogenic index of plasma, VAI: Visceral adiposity index. 188 

Using analysis of variance (ANOVA), there was no significant difference in the means of the 189 

biochemical parameters across the BMI categories (p>0.05). 190 

Table 3: Gender-based biochemical characteristics of the study population 191 

 Mean±Standard deviation Mean±Standard deviation  
Parameters Male (n=160) Female (n=165) p-value 
FPG(mmol/L) 4.83±0.99 4.90±1.52 0.000 

TChol(mmol/L) 4.94±1.29 5.18±1.38 0.000 

VLDL(mg/dl) 16.44±9.65 15.45±9.19 0.000 

TRIG(mmol/L) 0.91±0.44 0.88±0.52 0.000 

HDL-C(mmol/L) 0.97±0.14 0.99±0.14 0.000 

LDL-C(mmol/L) 3.54±1.35 3.79±1.40 0.000 

NonHDL-C(mmol/L) 3.97±1.33 4.19±1.42 0.000 

AIP 0.289±0.21 0.246±0.249 0.000 

VAI 1.81±0.93 1.211±0.77 0.000 

 192 

The female healthcare workers have higher average biochemical profile compared with their 193 

male counterparts except for very low-density lipoprotein and triglyceride.(figure 4) 194 

Atherogenic index of plasma and visceral adiposity index were more elevated in male than 195 

the female subjects (p<0.05). 196 

 197 

 198 
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Table 4: Frequencies of dyslipidaemia  in the study population 199 

Lipid abnormality Frequency (n) Percentage (%) 

Elevated Triglyceride 18 5.5 

Elevated Total cholesterol 141 43.4 

Elevated LDL-cholesterol 182 56.0 

Reduced HDL-cholesterol 267 82.2 

 200 

 In total, reduced HDL-cholesterol was found in 267(82.2%) of the study population while 201 

18(5.5%) of the subjects have hypertriglyceridaemia. 202 

A higher percentage of the study population has reduced levels of HDL-cholesterol. More 203 

than 80% of the overweight and obese subjects have reduced HDL-cholesterol while more 204 

than 50% of the same BMI categories have elevated LDL-cholesterol. Also noted are various 205 

patterns of dyslipidaemia among the normal weight subjects with 98 (78.4%)having low 206 

HDL-cholesterol and 66 (52.8%) with elevated LDL-cholesterol. 207 

Table 5: Frequency distribution of abnormal lipids based on body mass index. 208 

BMI  
Category 

Elevated  
Total cholesterol 
   n(%) 

Elevated 
LDL-cholesterol 
        n(%) 

Elevated 
Triglyceride 
       n(%) 

Reduced  
HDL-cholesterol 
       n(%) 

Normoweight(n=125) 54 (43.2) 66 (52.8) 8 (6.4) 98 (78.4) 

Underweight(n=14) 10 (71.4) 11 (78.6) 2 (14.3) 13 (92.9) 

Overweight (n=103) 46 (44.7) 59 (57.3) 7 (6.8) 85 (82.5) 

Obese  (n=83) 31 (37.3) 46 (55.4) 1 (1.2) 71 (85.5) 

The reference intervals of various lipids in our centre are as follow: total cholesterol( 2.38-209 

4.65 mmol/l), triglycerides (0.22-0.87 mmol/l),HDL-cholesterol (0.75-1.55 mmol/L), LDL-210 

cholesterol (1.99-3.36 mmol/l), nonHDL-cholesterol (1.63-3.10 mmol/l). 211 



12

 212 

Using the AIP, approximately 56% of the subjects were at high risk of cardiovascular disease 213 

while 23% had elevated visceral adiposity index.  214 

 215 

 216 

 217 

 218 

 219 

 220 

Figure 1 : Cardiovascular risk  categories using Visceral Adiposity Index (VAI) 221 
 222 
 223 
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Figure 2 : Cardiovascular risk  categories using Atherogenic index of plasma 
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Figure 3: Correlation plot of visceral adiposity index and triglyceride  

 

 
Figure 4: Correlation plot of atherogenic index of plasma and triglyceride 
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A strongly positive correlation was found between serum triglyceride and atherogenic index 224 

of plasma (r₌0.784;p₌0.000). The weak negative correlation was found between 225 

HDL˗cholesterol and atherogenic index of plasma (r₌˗0.234; p₌0.000) and visceral adiposity 226 

index (r₌0.223; p₌0.000).  227 

Table 6: Relationship between the atherogenic index of plasma, visceral adiposity index, 228 

lipid parameters and body mass index. 229 

Variables AIP  VAI  

 

VAI 
 
AIP 
 
Triglyceride 
 
HDL- Cholesterol 
 
BMI 
 
NonHDL-
Cholesterol 
 
Total Cholesterol 
 
 

    r 

 0.852 

 1.000 

 0.875 

-0.234 

-0.059 

0.191 

0.174 

    P 

0.000 
 
    - 
 
0.000 
 
0.000 
 
0.288 
 
0.001 
 
0.002 

     r 

1.000 
 
0.852 
 
0.784 
 
-0.223 
 
-0.129 
 
0.116 
 
0.097 

     P 

    - 
 
0.000 
 
0.000 
 
0.000 
 
0.020 
 
0.036 
 
0.081 

Triglyceride (β₌0.744; p₌0.0002) and HDL-cholesterol(β₌˗0.204; p₌0.0001) were found to be 230 

a good prediction of the atherogenic index of plasma while triglyceride (β₌0.847ːp₌0.000), 231 

HDL cholesterol (β  ₌0.245; p₌0.000) and waist circumference (β =0.215; p=0.0001) were 232 

predictors of visceral adiposity index.    233 

 234 

 235 
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Table 7: Result of multiple regression analyses 236 

 

 
Predictors 

Dependent variable 
AIP 
β p 

Dependent variable 
VAI 
β p 

 

Triglyceride 

HDL-C 

VAI 

WC 

 

0.744 0.000 
 
-0.207 0.000 
 
0.193 0.000 
 
- - 

 

0.847 0.000 
 
-0.245 0.000 
 
- - 
 
0.215 0.000 

 237 

                                                         Discussion 238 

Health care workers are prone to non-communicable diseases most especially cardiovascular 239 

diseases. (4)This study has revealed that more than half of the healthcare workers are at high 240 

risk of atherosclerotic cardiovascular  diseases as shown by increased abnormality in 241 

atherogenic  index of plasma using the cut-offs as stated  by Dobiasora et al.(21) Several 242 

factors can be adduced to the elevation of atherogenic index of plasma (AIP) among the 243 

healthcare workers: such as physical inactivity, diet high in saturated fat, overweight and 244 

obesity which have been found to account for high level of triglycerides in this group of 245 

persons.(14) A considerable number of healthcare workers have abnormal visceral adiposity 246 

index (VAI) in the study. This still points to the role triglycerides play in atherogenicity.  247 

Levels of triglycerides and HDL-Cholesterol were found to be strong predictors of both 248 

atherogenic indexes of plasma and visceral adiposity index.  249 

Visceral adiposity index, a mathematical model based on simple anthropometric (body mass 250 

index and waist circumference) and biochemical (triglyceride and HDL-cholesterol) 251 

parameters, is considered as a simple surrogate marker of visceral adipose tissue dysfunction. 252 
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Elevation of VAI in the study population connotes predisposition of the healthcare workers to 253 

metabolic syndrome, diabetes mellitus, insulin resistance, hypertension and other non-254 

communicable diseases. Several studies have implicated elevated serum triglyceride and 255 

HDL-cholesterol as the key components of metabolic syndrome and strong predictors of 256 

coronary artery disease. These analytes the major components of the atherogenic index of 257 

plasma and visceral adiposity index; therefore, non-communicable diseases should be 258 

investigated among the healthcare workers. This could form the basis for further research on 259 

non-communicable diseases among the healthcare workers. With the use of AIP and VAI, 260 

cardiovascular and cerebrovascular risk assessment becomes easier among the healthcare 261 

workers. This creates awareness among them and eventually the patient population.  262 

According to Amato et al., the use of visceral adiposity index is cheaper than the commonly 263 

used magnetic resonance imaging technique used in visceral adiposity assessment. This could 264 

be helpful in low resource settings like ours. 265 

Using the local reference intervals, 267 (82.2%) of the subjects have reduced HDL-266 

cholesterol while 18(5.5%) have elevated serum triglyceride. This implies that reduction in 267 

HDL-cholesterol is common among the healthcare workers. This is in agreement with the 268 

studies done in different geopolitical zones in Nigeria where reduced HDL-cholesterol was 269 

the commonest pattern of dyslipidaemia seen among adult Nigerians.26 Similar finding was 270 

reported by Moor et al, from a tertiary hospital in Yaounde, Cameroon, where reduced HDL-271 

C was the commonest dyslipidaemia seen among adult population.27 272 

The healthcare workers who are at the forefront in the healthcare delivery and health 273 

education of the at-risk individuals, patients and even healthy individuals are at risk of most 274 

non-communicable diseases by virtue of the elevated atherogenic index of plasma and 275 

visceral adiposity index seen in them. 276 
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Evaluation of atherosclerotic cardiovascular disease risk in healthcare workers should be 277 

emphasised; most especially the levels of serum triglycerides and HDL-Cholesterol as both 278 

analytes are determinants of atherogenicity among healthcare workers. There an urgent need 279 

to institute routine screening programme for non-communicable diseases among the 280 

healthcare workers to avert impending morbidity and mortality. Physical exercise and diets 281 

known to increase plasma HDL-cholesterol could alleviate this pattern of dyslipidaemia seen 282 

among the healthcare workers. 283 

      Moreso, this study revealed that waist circumference is a predictor of visceral adiposity 284 

index. Therefore, the use of simple anthropometric measurement, most especially waist 285 

circumference measurement can be helpful in the evaluation of healthcare workers at risk of 286 

atherosclerotic cardiovascular diseases. Waist circumference measurement is a simple, cheap 287 

and readily available parameter that can be used in poor-resource settings. However, the 288 

obese category has the lowest AIP and VAI. This invariably brings into the picture the 289 

current phenomenon of obesity paradox where obese individuals are found to be protected by 290 

virtue of their increased adipose tissue. Obesity paradox is a medical hypothesis which holds 291 

that obesity and even high cholesterol levels may counter-intuitively be protective and 292 

associated with greater survival in a certain group of persons.23 Pathophysiologically, adipose 293 

tissues has been found to secrete a tumour necrotic factor-α receptor that binds TNF- α 294 

thereby preventing its pro-inflammatory action and the binding of endotoxins by high lipid 295 

levels in the obese and the synthesis of my hormone, irisin by the muscles in the obese 296 

individuals have been hypothesized as protective mechanisms in obesity.24  297 

The higher biochemical profile was found among the female healthcare workers. This finding 298 

might be from food preference, physical inactivity and possibly contraceptives. Fast food 299 

intake has been reported to be commoner in female than males.25 This finding is in agreement 300 
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with a study conducted among the civil servants in Abakaliki, South-East, Nigeria, where 301 

male workers were reported to have favourable lipid levels than their female counterparts.25  302 

High levels of AIP were found in the underweight, normoweight and overweight categories.  303 

Dyslipidaemia saw among healthcare workers in this study as shown by elevated total 304 

cholesterol, reduced HDL-cholesterol, and LDL-cholesterol. This is in agreement with 305 

Nobahar et al., who reported a high prevalence of hyperlipidaemia among Iranian healthcare 306 

workers in a tertiary hospital.(10)  This calls for a public health response in the form of 307 

periodic general routine screening of the health care workers. This helps to prevent non-308 

communicable diseases among the health workers and preserve the health of this group of 309 

persons and eventually making them available to take care of the patients. 310 

CONCLUSION 311 

Atherogenic index of plasma, a measure of atherosclerotic cardiovascular disease risk, is 312 

elevated among healthcare workers in UBTH, Benin City. Visceral adiposity index 313 

abnormality is fairly common among the same group of workers. A strongly positive 314 

relationship exists between the atherogenic index of plasma and visceral adiposity index. A 315 

regular medical checkup can be helpful in preventing healthcare workers from cardiovascular 316 

diseases.  317 

 RECOMMENDATION 318 

1. Periodic evaluation of serum lipids among healthcare workers for early detection of 319 

dyslipidaemia. 320 

2. Reporting lipid profile tests with emphasis on the level of the atherogenic index of 321 

plasma and visceral adiposity index. 322 
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3. Institutionalising therapeutic lifestyle (regular exercise and balance diet) among 323 

healthcare workers will help to prevent cardiovascular disease. 324 

ETHICAL ISSUES: This research was approved the Ethical and Research Committee of the 325 

University of Benin Teaching Hospital, Benin City, Edo State, Nigeria. Clearance certificate 326 

number is ADM/E22/A/VOL. VII/1500. 327 

LIMITATION: Atherogenic index of plasma and visceral adiposity index are not currently 328 

used in our centre. Lipid results are not usually reported by the pathologists; therefore, lipid 329 

indices and ratios are not calculated or interpreted before results are used by the clinicians.  330 
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